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A B S T R A C T
We report two adolescents with refractory seizure disorders in whom both epileptic and psychogenic
nonepileptic seizures (PNES) were recorded with intracerebral EEG. The ictal phenomenology of
epileptic seizures (ES) and PNES, consisting of hypermotor attacks in the ﬁrst patient and left-sided
painful episodes in the second patient, proved remarkably similar in both cases, highlighting the
difﬁculties which can arise with the distinction of epileptic seizures and PNES based on ictal
phenomenology alone.
 2013 British Epilepsy Association. Published by Elsevier Ltd. All rights reserved.
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Psychogenic nonepileptic seizures (PNES) are sudden altera-
tions of behavior or experience that resemble epileptic seizures
(ES). Whilst there is no electrophysiological correlate in PNES,
there is positive evidence of psychogenic factors that may have
caused the seizures.1,2 Five to 20% of children and adolescents
referred to pediatric video-EEG monitoring units have been
reported to suffer from PNES.3–6
In pediatric series PNES are described as prolonged episodes of
unresponsiveness with reduction or absence of spontaneous
movements, especially in younger children, or as episodes of
excessive motor activity associated with impairment of conscious-
ness observed in older children and adolescents.4,6–8 These
symptoms may be encountered in ES as well and the distinction
of PNES from ES can be challenging, in as much as scalp-EEG might
be obscured by movement-related artifacts or falsely negative in
deeply located epileptic foci. The situation is further complicated
by the fact that ES and PNES can occur concomitantly in 8% to 33%
of children and adolescents diagnosed with PNES4,6 especially in* Corresponding author at: Pediatric Epilepsy Department, Hoˆpital Femme-Me`re-
Enfant, 59 Boulevard Pinel, 69300 Lyon, France. Tel.: +33 4 27 85 60 62;
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http://dx.doi.org/10.1016/j.seizure.2013.07.004those in whom ictal phenomenology of PNES and ES have been
reported to be similar.3
We report two adolescents with ES and PNES recorded during
intracerebral EEG investigation where both seizure types were
strikingly similar and discuss studies looking at the phenomenol-
ogy of seizures in patients with comorbid PNES and ES.3,4,9
2. Case reports
Patient 1 is a 16-year-old right-handed adolescent girl suffering
from nocturnal epileptic hypermotor seizures (HMS) since 18
months of age. She reported an aura from the age of 11, consisting
of vertigo. A ﬁrst stereoelectroencephalography (SEEG) was
performed at another institution in 2006, exploring the right
frontal lobe. Ictal EEG onset was observed after clinical onset of
seizures, suggesting that the epileptogenic zone was located
outside the frontal lobe. The patient was reinvestigated in our
department in 2012. MRI and FDG-PET disclosed abnormal
ﬁndings in the right inferior parietal lobule, suggestive of a focal
cortical dysplasia (Fig. 1). Video-scalp-EEG recorded several
seizures characterized by a stereotyped phenomenology described
below, but various EEG ﬁndings. One seizure was associated with
diffuse EEG depression followed by right-sided slowing, while
other attacks failed to show signiﬁcant EEG changes and were
suspected to be PNES. The patient had a normal IQ and was
diagnosed with an anxiety disorder possibly promoted by severevier Ltd. All rights reserved.
Fig. 1. Lesions. (A) Patient 1: Dysplastic lesion and implantation scheme. (B) Patient 2: Posterior perisylvian tuber and implantation scheme.
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performed to explore the possibility of epilepsy surgery, targeting
the suspected area of dysplasia (four electrodes), the mesial and
lateral parietal cortices, the intermediate cingulate gyrus, the
posterior insula and the temporo-occipital junction (Fig. 1).
Continuous interictal spikes were recorded within the dysplastic
area. Three ES with fast rhythmic low-voltage activity originating
in the dysplasia (Fig. 2) and four PNES without any concurrent EEG
changes were captured. The phenomenology of ES (Video 1) and
PNES (Video 2) was strikingly similar, consisting in hypermotor
behavior with a frightened stare lasting from 12 to 14 s. Subtle
differences between the two seizure types included a more marked
facial expression of fear during ES, and ﬁngers in a claw-like
position during PNES.
Patient 2 is a 12-year-old left-handed boy with tuberous
sclerosis and a history of infantile spasms at ﬁve months of age that
responded to vigabatrin. Drug-resistant focal seizures started at
the age of 10, characterized by a painful sensation in the left half of
the body. The patient had a normal IQ and was diagnosed with
attention-deﬁcit/hyperactivity disorder. Severe family stress,
related to parental divorce and discord was reported. ES appeared
likely to arise from the largest tuber located in the right posterior
perisylvian cortex and displaying an increased uptake of [11C]-a-
methyl-tryptophan on PET. MRI demonstrated other tubers in both
central areas and the left pre-central and superior parietal cortices.
Video-scalp-EEG recorded a nocturnal seizure associated with
diffuse EEG attenuation without a clear-cut discharge. SEEG was
performed in view to carry out epilepsy surgery and targeted all
detected tubers. Three electrodes were placed in and around the
most likely epileptogenic right posterior perisylvian tuber, and one
in all other tubers (Fig. 1). Ten painful ES were recorded with a fast
rhythmic low-voltage activity starting within the deepest aspect of
the right posterior perisylvian tuber corresponding to the insula.
One PNES occurred at the end of an intracerebral stimulation
session, while no stimulation was being performed. Both ES (Video
3) and PNES (Video 4) were characterized by a painful sensation inthe left half of the body with a pained facial expression and crying.
ES lasted from 40 to 60 s and ended abruptly whereas the PNES
lasted about 90 s and did not terminate abruptly. ES and PNES were
reviewed with the parents who recognized the latter as being very
unusual.
3. Discussion
To the best of our knowledge this is the ﬁrst report of ES and
PNES captured with intracerebral EEG recordings in conﬁrmed
epileptic patients.
Considering the spatial coverage offered by depth electrodes
and the similarity of ictal phenomenology observed during ES and
PNES, it is unlikely that we might have missed the presence of an
ictal discharge during the events that we diagnosed as PNES. This
interpretation of our ﬁndings would mean that ES, clinically
similar to the recorded ES associated with ictal EEG changes, could
also occur without such changes (either rhythmic discharge or
slow waves) within the dysplasia or tuber or within the 104 or 114
other leads exploring other sites of the brain in these two patients.
In patient 1, some leads sampled brain regions usually involved
during HMS, such as the cingulate gyrus, while in patient 2,
structures involved in painful/somesthetic sensation in the left half
of the body were sampled (right S1, S2 and insula). The possibility
of strictly contralateral seizures seems unlikely according to the
clinical evidence pointing to a unilateral right-sided epileptogenic
zone in both patients. In patient 2 where tubers were observed on
both sides, no tuber was detected over left S1, S2 or insula.
Both our patients had psychosocial stressors like those reported
in adolescents with PNES, such as parental discord or divorce.4
Video-EEG monitoring and especially invasive recordings repre-
sent stressful situations which may have promoted the occurrence
of PNES, as illustrated in patient 2 where a single PNES occurred a
few minutes after a session of intracerebral stimulation.
In patient 1, PNES were suspected prior to invasive EEG
recordings due to the lack of scalp-EEG changes in some previously
Fig. 2. ES patient 1.
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conﬁrmed ES and suspected PNES raises the alternative hypothesis
that ictal discharges might be generated in the deepest aspect of
the dysplastic cortex and remain restricted to brain regions not
readily evaluable with scalp-EEG. Indeed, scalp-EEG might not be
able to reliably distinguish PNES from ES in 10% of cases.10 It has
also been suggested that depth electrode recordings could capture
epileptic discharges in some patients erroneously diagnosed with
PNES.3 This possibility was illustrated by our second patient whose
insular seizures were not associated with any ictal scalp-EEG
discharges.
The ictal phenomenology of PNES observed in our patients
corresponds to what has been described, including hypermotor
behavior and crying. Indeed, motor PNES in adolescents have been
subcategorized into minor attacks with localized tremor or tonic-
like movements, and major motor PNES with more complex
asynchronous movements that can mimic HMS.6 Negative emo-
tions such as crying often accompany these attacks.3,6 However,
other characteristics of PNES, such as eye lid ﬂuttering, ability of
bystanders to modulate the intensity of the symptoms, progressive
onset, or persistent eyelid closure11 were not observed in our
patients.
The most remarkable ﬁnding in our two patients was the
striking resemblance of their PNES and ES. Subtle differences were
noted but these could hardly be considered reliable enough to
distinguish the two seizure types. If PNES and ES occur in the same
patient, the two seizure types do not always resemble each other.
In a controlled study in adolescents and adults, the semiology of
PNES has been shown to mimic that of ES in about one third of
cases.9 A detailed examination of the ictal phenomenology of
coexisting PNES and ES has been reported in eight children, onlyhalf of whom demonstrated a similar semiology for both seizure
types.3,4 Other studies might have ignored the possibility of PNES
mimicking ES by excluding events consistent with ES that did not
show concomitant EEG changes.5
Overall, our two patients emphasize how challenging the
distinction of PNES from ES can be on the basis of ictal
phenomenology alone.
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